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f54) ax r xH^si A-iigg^a 



axi-xHs, ^ai^ :?ib esj a xi- xh ssi sesi s:?i«, oiii^gi x-ii^em, se, aiisssoii 

?|B 5S2| a XI- 2H0||A|S| ^83121 ^D\m ^Mm * Sifer BBB AiaStBS AI3BCK 

a»ms» &stg Aliases ahis^ -on, £§u s§i ¥oi she ai, ^a<s /dia^s Aiismb at * 

§2^ 6fe aXrXHSSJ AilS^S. 



Alaska, 3iBSH # Miasa, ^»«Ana«i f »s«aii3% s§nias 



ate si &Mim 



ataoi ^a/t: Jiit m .d mow mBHPitt 

s tts,s a»JHsg aii 3^ a oil &® 201 a. ch^ easiest, b i§8 ejssis aias :>ib gsj a 
»ms» «38hfe ^aoii ^chah mwx\^ /jiaoi sioi/h, ^ibsj se zna^Pf a^ixi aaoi, se 
oil ¥ste 01 a » 2si mn^^ ^ x g- ^ &b ax r xHssi Aiig&eoii as 201a. 

»e«s aae :>ib, sal ?i b §8, sai, rca /jisoian Mdi^ a^a 4^±s wioi^s 

*^(»^M-Ilf^Sf4^4>, S^H-jl^S^^+g, aeUOH-jl^s^^+g^ Mgef US Ail § CHI S| 

6H §§asjn aao. naai, na a*rsi ^soiiah, as 31 m aiis eaoi oai a^st &a 

01 aaa. 

oia« fir»»oiiAi, b ttsnfs, oidi, ae^ gsi ^aasi Aiia^oii 21 e, ^s 2s, #:?is as 
si MJim ^3 as e Aiiaa, 4^4* esi ahs^oh 21 e, ^s diu^ xhxm ^as & ahis^s 

aSAH, ^B S^H^SIS Ail 11-29795^ §S * ^^g^ H g X HI 11 -29794 ^> SSOIIAH XIIB6HI 

o\m ^d\x\ mm b^^^ £ aiis imi ^^lo^iei, oiem ^itai^oi! °\m ^r^s^sj 

^^011 ^oHAH^, SSSIOi Sill 

^Sl, B iSXH8, t^a^ AHIS^Oil 2|^ P|BS| Ail § Oil ggolS, DH^ feS DIUXI- XHI >l sUfPI- 

^CHXI^ 21 i^Sf&XIB, ^Sf^e lil^eh Wl 01 (bare) ^£ie S^Oil 018(01, 5§Ef ^££f AHUAI^OI 
^&8rXI 3^, OIIS IS, E 5§EH ¥01°1 Ail §^ CHI SJ & Ail § M SAIBOII ^S8r^, 

^IB Sesj >|^^|(roughness)^h ^J\<5l^ 1§0| SiDK ^51 &^£|^S| ^^J^ AilS^M A^gorfe S^Oil 

^a^pi- e^8r^ aaoi ^^ick 

^ XII SJ ^|BS| Ail §011 ^CHAH^, g^gSJ Ail § Xil 7i 21 ^AlOil efi& 28, Se 

SE^ ^£ia/^ai^ <^a^l S5|ieS| >i^^lM S Xh 2CH(order)2| ^>|| ^ Xil ^ ^ 20ICK 
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SD\\m^ (A) ^2000-0028975 



msoi 0/ ma xt oft: Jim*! mm 

S ^S8 SttXHS, ^81 *Jdl^ }|B §2| H»MSS| £^2J 5?2IS, DliJXf £«g XIIIHSUl, SEB, 

Aiissaoii aiouH2i :?ib mxi ^Dim ^mm 4= 91^ bbb AiiBareiB 



^ »S»SS AHIS^MCHI 2J& sglll- Ail § Oil &OUH, £8ntA|l90| XI UxMI gJ6H>1U SEfe XI 

UflJI ^CH AH }|B 5S2J IHfiPP* S^SK)!, ^dl^ PI&SJ iii H»A|3|fc 51 SWI8PI ?I6HAH, Ail 
§2011 ^dl^ 3IB2J SSOI tfSaoi 2i2H, sfasi B?hB SSS All 9 q Oil SIS iiltt All 9 (Ml a 

OUH£ 52 ZHB3IB B^AIU ^d^ IH2| SIMM ttaShaQ. B08I, ^dl^ 3IB2I D\^#0\\M SfiB 

fittta ^di^die fch»af2i aaias ^£ ao. 01 naoo hj^sfoi h ^§ aa»^i 

Oil OI = »Ch 

^, g »BS, a§ ^ 8f2| gJgOll 2|5H 0I¥01£!CK 

(1) 2»XHSB ttag2| A||§oho^ AilSB ^Oil, 5§Ei &§1 ¥01 8^ AH, &£J£j2] ABBESS Ail §8^ 
5!i ^9°^ 8ffe a»XHS2| Aiis&a. 

(2) &7nsig.n, asas wioi aiblg jibh siiboo :uxh9 £xfxhs2| ausss. 

(3) &m&2\ Ail § 01, 2.^^ SEI= 2^4*011 ^ SE^ BU£| SfSIB ^ Ail Oil PIAH^ SXhXH^. 
2J AllSSa. 

(4) #a«2| AH9°40|, EEb tt^OII # 5Ei= »B£| ^AilS S^S HUSTON JIXHS S»fflS 
S| A||9»a. 

(5) ^aasi aiis^oi, a^a^B »$?8hte ohoi an soil 3ixn9 sxuhssi Aiigaa. 

(6) *S!«2| AIIS 21(01, 4^4= SEfe 4^4*01! fcj EEfe 8TV&I &TSIB S^S °^2J ^1 18011 2IXHS SWHIS 
21 AH9SB. 

(7) 5§E[ £!§0I 400KHz LH XI 3MHz2] ^Hf4^£i HI1&0II D\Jtt& S»JHS£| A|l9«e. 

£ SXI-XHSB 4*a«2l AIIS^o^ All § & ^Oil, j£§EF £!§g ¥018^ A), ^£!£2J A||9^£S Ail 

§6^ ahs^s^ah, ttm&sn aii § oh chi 2\m ahis ss^oii, *i9 se^, ^±4- s§§ » *iah, &g 

a 21 All 9^1011 2|th 2^8^21 AII9S9S ^S8fe 310ID. 

^ ^S2| AHIS^B^, ^81, ^£xil§ ^IB, ^d| ^IB §2] SS2| »^^|2| S^8| 

fi^S^z SXUHSOil 4- aCK 

^81, ^ ^SOil Afg£J^ ^£jij|§ *Jd|^ ^IB^, £1^2 Dh¥dl SE^ 6.^^01 

4:^3 0^d|2J 2¥0il A^S^ 4^ aiXIEI, ^ ^S°J AilS^^g *}^X1\ bHI OH ^dl^ 3|B0il ^81 
B AIISSHOIffl, ^IB ££21 >1S tt^a 4^ 81 Ch 

£ ^Sa &H ohh ^Sf^2J AIIS oh Oil 2|ei- ^idP^ S6HXPI ttHSOil, ^MEFSe8^2J ^^!^2J AllS^Oil 2|& 

Aiisss2i &oii # ^di^ 51B21 ssoi thaaoi 210. nenns ^die/^di^ tjaatsi s^iae ^x^2j 

AIISSSOII/H 901 an, AIIS xHd|^2J 2X^AH^(^d|^ J\B) S£2] J\^D\1\ ^D\o\^ SI 

a. 

s ^ h S2j ^aasi Aiis^a, ^a« ii§ S8H& 4-g^oia. 

s ^soii <^a^2i ah s oh oil M§§[b ttm& mmout= mm xi\m^ zl°\m, mm m&, ^^a ^^(h 2 o 2 ), 
s^(o 3 ), <i^(o 2 ) m°\ tfsa ssi f »oja^« usB(Naao), »oja^fct §2i »ota^a, o^s 

±tt UMM(NaCI0 2 ), OFS^^ Bl §2J OFS^^g, B ^^UMB(Naa0 3 ), §2] g^^S 

§ii^ ao. ois tic, lee Atss^u f 2m o\&m &mmo\ ai§& 4=£ 
oim e oil ah, nf^a ^^21 uin^ ^301 goiam, n ^£21 mom^ ^8 aiiss^m 

01, A||S^2J ^l^Oil 0\m ^o[J\ ttH ^ Oil, ^81 ^^8MI Af§i 4- 2iCf. S W2| if^sl4-^M Ahg8^ 

3?, Ail 94- §2J Bf^a4^^2| 200mg/d|Ei 0|^2J 5101 bh^^SHI, lOOOmg/dl Ei 01^2] 

CH^ d^^Ch SE6h # ^^2J A^gofe S?, AiiS^ §2J ^^2J O.lmg/dlEi 01^2] 5!0I 

UhBSIShDl, lmg/dlEi 01^21 201 CH^ dfBSISm. 

se& # 01M21 6ha^ s^oii, <^ ^^di §2i ° fc x-iiM s^^b ohs Af §8^ ^ oia. ^8i, 2^4^011 ^ 

^d| §2J ^Ailg S^hB om sEfe ^^4^0il ^ SE^ ^^d| §21 afXIIB s^fb ^mn[D\\ Msm 4 s 2^ 

a. 

S ^SOil A^§8ffe 1^@1^2J AIIS oh MOil iii S8HS 20 1 D1, 01 3 1 Oil Afg8fe Oil 

^81 All^g Sl^W, OIIS m&, 4=^ §21 ^§1^ D\x]\ t XlOmtt U§l(Na 2 S 2 0 4 ), xhO^^ °o^h 
§2] »0H*&8, 0\m& UMM(Na 2 50 3 ) / Off^aafe §2] 0Hf«a, 0^6.^4: UEB(NaHS0 3 ), OJB^ 
^± °J2h §2| O^a^^S, 0H^UMM(NaN0 2 ), Om<^££y §2J OhS^S, 8^1 Hd^, ^a4=^ 

§2J ^^| mm, SB6h # &GII8IH §2J S^l ii §i i ^ 21Q. OIS ^^1^ ii^ 1§S 

B^o^ AhSS 4^ 2§ OI^M ^§^8^01 A^§8f^ 2£ ^§8H^. OIM § Oil AH, 4^^ §6H 
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S X) fe£2J gfflgog fe © A|ia2j2}B W«8tOI, All 21 a ±011 CHS *3I OHSOII, m 

51 2) 08} 31 AFStt 4= &CK B 2IfJHe AilS°»^2| ^± D[± ^2{=, 0.7mg/d|Ej 0|&£] 5101 bl- 

S^'SIDI, Img/EIEH 01^21 5101 CH^ bh&Sjsm. 

b a a oil A^gafe &§ig2i ahsqsib, mmm sshb ^g^oii aaa §21 °*mm mj\m 

^ sick mo\ n\mx\ hi i\ chi m^^ei auag2i ° k xne 4^4>oii ^infi ase Aiiaoii sioi ah 
oj s m^s a«BCK 

b aaoii sich ah, s£!g ^nut goHo^ g2i ^2^, niAiisMoii s^ps^ £2 sssoii 

oa/d <y^^ 4^ sick ^, hiahs4*2| §§221 q^? buhisi- uinis^, *j 1132s sssch sixi at 

= izf2fi ^ = S0II, ii SEfe iii SSHShOi B ttSSI 2| AII3S3SI Alia^S 

oi aiis^s niAii§^2f a^Ai^i hi Ail josaoii Migfcf. 

tifauH, m AHis^^h ^8i sae Aiiase is§ ahxi boib ^xh §ei s^oiife, gs§2] *aa a 
mint ttmg mmm ^^m e2s sshb axuiiss Aiia^s m 4= aid. 

BSE SIS ^£1^ 3IB, °-i|§§ S£l 5§D[^3§ *jg}ie, D\E} §g£!XfVi §2| SXhXH^ 

21 £28 Ail §6^ 3¥0il^, SBB 2 ^2M s^^OII 2£22| Mi! SI I2£22j dhsfg H 

Em goHo^ 501 UJBSISm. s£4>^ 25°C0II SICH AH a 31 XH8S0I 18MQ-cm oi&om, &j\zm 

±d\ iOMg/£ia 01 afoi en, mawm io,ooo3H/2.iei oio*2! 201 bn^mcK ses, as 011 na/d, a:>ixH 
s§ Aiis^e^j ^diaiib oiee ue-isam 31210 4*2 ao. 

B ^§2J All § oh Oil 2|B Ail§S§OilAH^ ; Ail §8 d^8| ^516^1 ¥loHAH *S!«2| AilS°»01l 5§ni 

S £A}BCK 511 SXUHS S3 Oil ^Xl SOil AH ^CHth AliaS^BOICK 

£ ^SOll ^CHAH2J AliS^jOil ^MH^M SM6f^ SfflS, ^61 XllSfg gJ^Q^ one 12, UH xl Ail § Oil 

£toun^, a»mss aiis^s »se soil ssmg see aw 4 ao. seb, mi 9011 ^chah^, 
• aiaii axhxH^g aii a ^21 ^e^oii ^oiah, ^mms\ a§§ a&e ^ sia. 

S 5§H| AilgggOil ^Ah6^ ^em°| ^E^^, 20KHZ LHXI 3MHz 21 201 U^^^H, 400KHZ LH 
XI 3MHz°J 201 CH^ bhe^jom. SSIII-21 ^E^^l- 20KHz DI&I0I2, DIHX^ S»XHSS¥E|£| 

Di^'xh2i xii^^f isfis^i a ^2.^1- aa. as, 3mhzm sasKHas ^n^2j s^oii s^2j s 
aoi moim 

b^2f fchaa All a fit 9 xHdlOil 2| 6H, a»3SHS S22J 2Sii§, S^ISOIU ^^Oil 2|S £g 
11 Ail ^ ^ ^ SEB, XHSS20II §^BCF. 01 2 Oil ^l^£l^ A||§^2| All § Oil 2| 

8H, anas ssoii oiana xi!^& 4- an, aii§^, »a« Alia-*" on 21 & ^^21 Aiiasa 

Oil 2J6H «5IS, S^, Dia» e2J 2^ 2Sii »|^» 4^ HO. 

^ol, tHIOj ^dl^OII OlilX^M XHI^ohfe 3^, e£H2| AUS^^Ef ^01, ^^!^2J AilS^^^ All 

§6|b 201 OmU, Dldl ^^^2| °ljo^ dl ^ ^, &^^2J Ail§°»o^ 6^, ^XH^2J Wl OH ^£1^51 til 

mmo\ Aii§^2i d\bs\ 5£2j >i^^is e^hAi^i^ aa. 

cuauH, m^si sfs on a is, si*^Anaai(DHF)oii 2jef Aiiaxna, &§ss a&K«a^a isis2h)oii 

2IB A||§ SE^ ^^011 2| ff EaOl xHdl MOII 2I6HAH 6hS^M 3iS= MZ\Bm Wl OH <^Z\B 

^ a e 5ii 21 Aiiasaoi a^ s^oii^, n a &.^i2i Aii§g§oii ^ii^ohah s V921 hiss ^sm^ 
201 iq. 

SE&, a ^ h S2i aii a »e on 2i6n aiis& ^aiee a»oroi o^aioii 21 e 201 aaajaa, si 

m& ms\ ^sfq- eoH^i ^qhou 2j§h Aii § it tyma, sixhs ^si^m sch^ ^a 

a^oj, k v e >ii^is msb ^aig asi ^ aa. 

ee&[, b aa aii as* a 011 aoun, ^»ojoi a^ ti^a m¥£i:n q^si^ s?b zich^ Afsa ^ hck 

SE&, ^,01 2J oj^Ah eo § Ajsf^M 8319 ^Oil Q-AI 2^4 §0il 2|S ^SFxHBIM ^AI^OII CQB-f, ^ 
XH^2| ^ai^ S^2| >i^^lB 30)^ ^SB >IS^PI- ^die 5S1 4= SICK 

OI8F0II, ^AIOIIS MCH B iSI CH^ ^ Ail 8| ^S8HI°]- B ^§8 Oil ^A| Oil Oil 2J6H °!§£lb 2 

s omo. 

se, m&B eii^m, aAioti a m 2011011 hchah, Aiias^^ apisi aaoii 2J6H a^W5aa. 

(1) niAiia^ 

^JS 62ix|2j bHl CH ^d|^ ^iee, XI M l|jm 01 6^ ^¥DIU OI^JXF K 2^h2| ^£| OI^M S&o^ 

on 3^z> sxism, a^8K« Aiia^ei 2s ^bi^ imm ^jum&ct. 

01 2S ^E|^ 5ieS, Dia» 20,000 LHXI 25 # 0005H/PIB IS, ¥«tS 1E+I4^i X^/cm 2 2J 2S &EHOI 
SICK 

(2) Ail §5^ 

^OlSj 2S ^£1^ ^IBS 0.5% m|g6Jo^ Ail §B ^Oil, AjSf^ Alia^^MAH 5ppm ^£2) A^g 
8h01 AliaB ^, ^Hh4= 1.6MHz2] S§B &§I ^ h ^8fe ^POil 2|B 5§EI £Je8h0ilAH, 1.2ppm fe£2J 
Mg8fCN AiiaStSCK 2^ Alia^, sJ2^2 500rpm2| ±B Ail § Oil 2joH AH gotStCK 

AlgOII MSB Alia^ 8fS 2¥ 0.8BIEI/B2I ^Zjo^ ^A|8hSlCf. 
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^AIOII HI JHOII CH) SICHAH2I 2| xH£|AI2l£, 3P|2| AI^©S gj8l2ia. 

SJM<LK0.5%) xH£IS§ 1S2J- 
2S4=(5ppm) xH£lg§ l«a 
4=4:4=(1.2ppm) xH£|g§ 0.2 SEfe 2S2i 

AlgOII SiOiAife, 4=4:4= xH£IS3£, S0 £4faS2| g&0| Dlxl^l g^oj ^god fim5 = ^.gA, 

^SCf ZJ 8I3CK 

qj ijg 4:U^0|| 2=£4= £!4:» iiSISCh 

Alij2| S^ISaSAH, 3|7| Mi3 SI^MS maCK 

IgBEIIiSl £S4=A|l3eJ 

ig3EHiS2 £§4= AilS+SJg^ X-|£| 

ifa ai^M 3[A] 4=4:4= A1l§(0.2Sy) 

§aa ai^s 3[B] gfauoi &n 4=44= ah§(o.2sz}) 

MSB ai4:M 4[A] 4=4:4= A||§(2g^) 

ii3 8I4:M 4[B] gfeUOl Si?! 4=4:4= A||§(2S^) 

(3) g;>i- 

(3-1) qiiixi jiiihs 

aiOIXH th&h^0|| 2| e 3I&& 0|g SAISxIOIIAH OltjXH 311^5101, A||§S!^2| 0|i!XI4=S¥E| DIUXI 
XIITiSS -^SlSlCf. 

(3-2) ^ai mum 

saui is x<y s*!goji °ish sa°i -?£i ^ti mmmn, aiis ^?£i ^£^«eh ?£i ip§§ ^? 
(3-3) :h§pks!xi- aisy2j as ski&eh) 

AISS 10mm 21 a S 5iSSf^, 3 ggf 5p A|&2| g?|2| SICH HXHxIS AFM(S!X^£! §!DI3)aS *§Sh 
SCL ¥xl£l2| WIOH ^£1^21 & : 23 LH XI 25nmOII CH 51-01, AI|gxH£l^2| StOI, 27nm 018^ 21 S 

xi ai^oii aiou-i, ra^s^i- £§joi£H2 sgsm, 27nme sasife s±» rang:?!- °{gj0i£i;n mil 
sisa. 

^aioiii 

6P121 hia-h§4=2| mien *j£i = D\mm, l^&si si§^xH£i gg ig^oj x-)£iggas 

xH£|§[ ^011 i§E( £!gS|2| 0.2Sei°l 4=44=(1.2 ppm)[A], SI lppm2| NH 3 S S7heh 4=4:4=(1.2 ppm)[B] 
xH£|ggOIIAH AHgSIStCf. 

mo\& Mmsm &j\ s^&soii sishah m^msia. 

^AIOII 2 

4=4:4= xH£|§§2| Aie^S 2m?}2.£. 5! OlSlfe ^AIOII 13} S^eh 5321 AllgolSia 

^AIOII 3 

^AIOII 221 §S& Adlg x| £|^°l ^£1= UlEhOll, Slit xd£IS|01, 4:4=E30}¥£I^ & SmsiSlCh 
^ Al Oil 4 

4Jaioii 3n mmm Aii§xd£i a x\z\m °iu oi¥£i& as waie as a^4= xd£isioi £4= 
a oi¥£is e as s^shaci. 

umoii 1 

^Aldl 12| A||§S§2| &Mm bl-^OI, 1S2>2| xl£IS§2J ^0)1, 0.2S2>2| 4=4:4= xH£|g§S SIW, 

-L ^011 1^2} 2| £g4 xH£|g§S SI 21 CK 

2} xl£IS§2| ^AlOtl 13} SSSI^I S^Cf. 

dunoii 2 

^AIOII 22| AIISS §2| &Mm bl^CH, 1S2J2I SI56! »£IS§2| ^CHI, 2S2}2| 4=44= xH£IS§S IS& * 
Oil 1S2*2| 2S4 xH£|g§S 8f5SQ. 

2t xH£|g§2| 53g ^AIOII 22} 813)1 8121 CK 

dlH Oil 3 

6iA|0|| 321 All 3 S3 SI £AH« dl^CH, 1SZ>2| Sliy xl£l§32J *OII, 2S^2| 4=4:4= xH£l« gISh *0B 1 



SJH^oISS (A)l= 2000-0028975 

S2 jo| 2^4, xH£|g§M EES!- SIS# xH£IH 6hSCK 

2| xH£is§2j sag ^aioii 3 if S8ist?ii stack 

til H Oil 4 

gAIOII 42J Ail§g§£J £AHM tih^O), 1S2}2| £IM£[ xHdl^S^ « CHI , 2^^2J 4^4* xH£IS§e o\Q\, 

3 ^011 lg^S| 2^4* xi£|g§I SES xH5J£f 351011 2^4- xHdIM 6h»Ch 2| 

£13321 ^ A| Oil 42f B^oiDU 6*aCK 

&j\s>\ m^B eii^m, ^aioii sy oi 3 oil hi 2* xHai^aoii cm ^ai^ uiesi ahi§ o^ei ^ehsi § 
siskh s ioii hai»o. 
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01 H2| S2JS¥Ei 4=4:4=0)1 °|& SIW All §011 SJAHAH, ^SSIS-IS 3|» S2<3 S» 2CH0II 

ai°i ^spisi ms.m 4= sies at 4= si a. 

B ttS AHSaSS 3<t, 0IU»°J AllSSjltOII CHSfa, g» 2CH0I|AH°I fe^S IHIPIM SXItt 

4= SID. 

SXmiSi 6h»g2| AUSShoS AHSS ^011, s§1 2§i ¥018^ AH, &S!£!2| A||§9hoM MlSSI-fe 31 

s ^§°s ohfe aii §&s. 

2 

fll 1 SOU SI (HAH, 

&oi axuHSfe e>Efli§ wich uz\m sxuhssi aiis^b. 
a?» 3 

. Ml 1 S0II SiOiAH, 

t*§i£°i AllseHg £fe £S4=0|| <y SEfe S^£l efJlie S3h& ej SI^S2| AtlSgfS. 
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§?S 4 

HI 1 SOU 9iO\M, 

feOI ^Sf^2| Hlg^g SEfe #4:4*011 SEfe &iT£l efHIS S^S e« °J SttADSSI KISSS. 

g?S 5 

HI 1 S0|| 91 0\ AH, 

S^S 6 

HI 1 SOU SIOI/H, 

S2I &§!£!2| AH§2»g 4=:£:4= SEfe 4=£4=0|| H SEfe 8* IT El efHIM Si^S <%21 E1XHHS2I HlggJS. 
S^S 7 

HI 1 SOII 2JOUH, 

iint £!§OI 400KH2 LH XI 3MHz°l ^4=2J SXUHSSI HISSS. 

m=?m 8 

HI 3 SOU 210UH, 

AHI§5H§£| £g feEfe O.lmg/EIEH Ol&ei a»XHS£| HISSS. 
HI 5 SOII SiOUH, 

AHIS^gSJ a^a4*4:2| 200mg/£IEH 0I#2! SIHHSSJ HI§SS. 

S?S 10 

HI 6 SOII 2*0] AH, 

HI§2Hg°l 4=± 3]>:°] |§Efe 0.7mg/EIEH Ol&ei a X] HIS 21 AHI§SS. 
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